
May 5, 2000

Mr. William T. Cottle
President and Chief Executive Officer
STP Nuclear Operating Company
South Texas Project Electric

Generating Station
P. O. Box 289
Wadsworth, TX 77483

SUBJECT: SOUTH TEXAS PROJECT, UNITS 1 AND 2, RE: COMPLETION OF
LICENSING ACTION FOR GENERIC LETTER 95-07, "PRESSURE LOCKING
AND THERMAL BINDING OF SAFETY-RELATED POWER-OPERATED GATE
VALVES" (TAC NOS. M93521 AND M93522)

Dear Mr. Cottle:

On August 17, 1995, the U.S. Nuclear Regulatory Commission (NRC) issued Generic Letter
(GL) 95-07, "Pressure Locking and Thermal Binding of Safety-Related Power-Operated Gate
Valves," to request that licensees take actions to ensure that safety-related power-operated
gate valves that are susceptible to pressure locking or thermal binding are capable of
performing their safety functions.

In a letter dated February 13, 1996, Houston Lighting & Power Company submitted its 180-day
response to GL 95-07 for South Texas Project (STP), Units 1 and 2. [Subsequent to this
submittal, the name of the licensee for STP, Units 1 and 2, was changed, as approved by the
NRC, to STP Nuclear Operating Company.] The NRC staff reviewed the licensee's submittal
and requested additional information in a letter dated June 7, 1996. Your response dated
July 11, 1996, provided the additional information. On September 21, 1999, you provided the
response to a second request for information on GL 95-07 forwarded by the NRC on May 25,
1999. On March 14, 2000, you provided the response to a third request for information on
GL 95-07 sent by the NRC on December 16, 1999.

In your March 14, 2000, submittal, you stated that you had removed certain valves from the
scope of your GL 95-07 program. The NRC staff review of your analysis focused on
determining whether these valves had to perform safety functions in response to design-basis
accidents and transients. A valve is considered to have a safety function if it may be called
upon to actuate in order to mitigate a design-basis accident, perform a safe shutdown, or
maintain safe shutdown.

For the valves that you removed from the scope of the GL 95-07 program, the NRC determined
that they are susceptible to pressure locking and perform a safety function and therefore, in the
strictest sense, should not have been removed from the scope of your GL 95-07 program as
discussed in the enclosed safety evaluation. The NRC staff’s analysis in the safety evaluation
concludes that the specified valves are susceptible to pressure locking; however, in the specific
application these valves are being used at STP, Units 1 and 2, the staff concluded that these
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valves are capable of accomplishing their safety functions. While the concerns with the ability
of these valves to fulfill their safety functions under current design and licensing basis
conditions have been demonstrated, the potential exists for change in the design or licensing
bases that results in these valves being unable to fulfill their safety function due to pressure
locking. Therefore, you should consider returning these valves to the GL 95-07 program to
maintain within the scope of the program all safety-related power-operated valves that are
susceptible to pressure locking or thermal binding at STP, Units 1 and 2.

Based on its review of your submittals as discussed in the enclosed safety evaluation, the NRC
staff finds that the actions requested in GL 95-07 have been adequately addressed.

Sincerely,

/RA/

John A. Nakoski, Senior Project Manager, Section 1
Project Directorate IV & Decommissioning
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

Docket Nos. 50-498 and 50-499

Enclosure: Safety Evaluation

cc w/encl: See next page



W. T. Cottle - 2 - May 5, 2000

valves are capable of accomplishing their safety functions. While the concerns with the ability
of these valves to fulfill their safety functions under current design and licensing basis
conditions have been demonstrated, the potential exists for change in the design or licensing
bases that results in these valves being unable to fulfill their safety function due to pressure
locking. Therefore, you should consider returning these valves to the GL 95-07 program to
maintain within the scope of the program all safety-related power-operated valves that are
susceptible to pressure locking or thermal binding at STP, Units 1 and 2.

Based on its review of your submittals as discussed in the enclosed safety evaluation, the NRC
staff finds that the actions requested in GL 95-07 have been adequately addressed.

Sincerely,
/RA/

John A. Nakoski, Senior Project Manager, Section 1
Project Directorate IV & Decommissioning
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

Docket Nos. 50-498 and 50-499

Enclosure: Safety Evaluation

cc w/encl: See next page

DISTRIBUTION:
PUBLIC RidsNrrDlpmLpdiv (S.Richards) RidsNrrPMJNakoski RidsOgcRp
PDIV-1 r/f D. Terao RidsNrrLACJamerson
J. Tapia RidsNrrDlpmLpdiv1 (R.Gramm) RidsAcrsAcnwMailCenter

ACCESSION NUMBER: ML003711880 *no substantive change from SE input
OFFICE PDIV-1/PM PDIV-D/LA EMEB* PDIV-1/SC

NAME JNakoski CJamerson DTerao RGramm

DATE 5/2/00 5/2/00 04/13/00 5/2/00
OFFICIAL RECORD COPY



Enclosure

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

LICENSEE RESPONSE TO GENERIC LETTER 95-07, "PRESSURE LOCKING

AND THERMAL BINDING OF SAFETY-RELATED POWER-OPERATED GATE VALVES"

SOUTH TEXAS PROJECT, UNITS 1 AND 2

DOCKET NUMBERS 50-498 AND 50-499

1.0 INTRODUCTION

Pressure locking and thermal binding represent potential common-cause failure mechanisms
that can render redundant safety systems incapable of performing their safety functions. The
identification of susceptible valves and the determination of when the phenomena might occur
require a thorough knowledge of components, systems, and plant operations. Pressure locking
occurs in flexible-wedge and double-disk gate valves when fluid becomes pressurized inside
the valve bonnet and the actuator is not capable of overcoming the additional thrust
requirements resulting from the differential pressure created across both valve disks by the
pressurized fluid in the valve bonnet. Thermal binding is generally associated with a wedge
gate valve that is closed while the system is hot and then is allowed to cool before an attempt is
made to open the valve.

Pressure locking or thermal binding occurs as a result of the valve design characteristics
(wedge and valve body configuration, flexibility, and material thermal coefficients) when the
valve is subjected to specific pressures and temperatures during various modes of plant
operation. Operating experience indicates that these situations were not always considered in
many plants as part of the design basis for valves.

2.0 REGULATORY REQUIREMENTS

The regulations at 10 CFR Part 50 (Appendix A, General Design Criteria 1 and 4) and plant
licensing safety analyses require or commit (or both) that licensees design and test safety-
related components and systems to provide adequate assurance that those systems can
perform their safety functions. Other individual criteria in Appendix A to 10 CFR Part 50 apply
to specific systems. In accordance with those regulations and licensing commitments, and
under the additional provisions of 10 CFR Part 50 (Appendix B, Criterion XVI), licensees are
expected to act to ensure that safety-related power-operated gate valves susceptible to
pressure locking or thermal binding are capable of performing their required safety functions.

On August 17, 1995, the U.S. Nuclear Regulatory Commission (NRC) issued Generic Letter
(GL) 95-07, "Pressure Locking and Thermal Binding of Safety-Related Power-Operated Gate
Valves," to request that licensees take certain actions to ensure that safety-related power-
operated gate valves that are susceptible to pressure locking or thermal binding are capable of
performing their safety functions within the current licensing bases of the facility. GL 95-07
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requested that each licensee, within 180 days of the date of issuance of the generic letter
(1) evaluate the operational configurations of safety-related power-operated gate valves in its
plant to identify valves that are susceptible to pressure locking or thermal binding; and
(2) perform further analyses and take needed corrective actions (or justify longer schedules) to
ensure that the susceptible valves, identified in (1) above, are capable of performing their
intended safety functions under all modes of plant operation, including test configuration. In
addition, GL 95-07 requested that licensees, within 180 days of the date of issuance of the
generic letter, provide to the NRC, a summary description of (1) the susceptibility evaluation
used to determine that valves are or are not susceptible to pressure locking or thermal binding;
(2) the results of the susceptibility evaluation, including a listing of the susceptible valves
identified; and (3) the corrective actions, or other dispositioning, for the valves identified as
susceptible to pressure locking or thermal binding. The NRC issued GL 95-07 as a
"compliance backfit" pursuant to 10 CFR 50.109(a)(4)(i) because modification may be
necessary to bring facilities into compliance with the rules of the Commission referenced above.

In a letter dated February 13, 1996, Houston Lighting & Power Company submitted its 180-day
response to GL 95-07 for South Texas Project (STP), Units 1 and 2. [Subsequent to this
submittal, the name of the licensee for STP, Units 1 and 2, was changed, as approved by the
NRC, to STP Nuclear Operating Company.] The NRC staff reviewed the licensee's submittal
and requested additional information in a letter dated June 7, 1996. In a letter dated July 11,
1996, the licensee provided the additional information. On September 21, 1999, the licensee
provided a response to a second request for information on GL 95-07 forwarded by the NRC
staff on May 25, 1999. On March 14, 2000, the licensee provided a response to a third request
for information on GL 95-07 forwarded by the NRC staff on December 16, 1999.

3.0 STAFF EVALUATION

3.1 Scope of Licensee's Review

GL 95-07 requested that licensees evaluate the operational configurations of safety-related
power-operated gate valves in their plants to identify valves that are susceptible to pressure
locking or thermal binding. The licensee's letters of February 13, and July 11, 1996,
September 21, 1999, and March 14, 2000, described the scope of valves evaluated in response
to GL 95-07. The NRC staff has reviewed the scope of the licensee's susceptibility evaluation
performed in response to GL 95-07 and with the exception of the high head safety injection
(HHSI) hot leg isolation valves, 2N121XSI0008A/B/C and 2N122XSI0008A/B/C, the low head
safety injection (LHSI) hot leg isolation valves, 2R161XRH0019A/B/C and
2R162XRH0019A/B/C, and the residual heat removal (RHR) pump suction isolation valves,
1R161XRH0060A/B/C and 1R162XRH0061A/B/C, found it complete and acceptable.

There are three HHSI hot leg recirculation paths and three LHSI hot leg recirculation paths in
each unit at STP. Each hot leg recirculation path contains a normally shut isolation valve that
must open to initiate flow into the hot leg of the reactor coolant system (RCS). Two check
valves in series isolate each HHSI and LHSI hot leg isolation valve from the RCS. In
GL 95-07, the NRC staff stated that back leakage from a high pressure system isolated only by
check valves (which may transmit pressure even when passing leak-tightness criteria) can
cause a valve to become pressure locked. In its letter dated March 14, 2000, the licensee
stated that the HHSI hot leg isolation valves and the LHSI hot leg isolation valves were removed
from the scope of GL 95-07. The licensee indicated that it was unlikely that all of the HHSI and
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LHSI hot leg recirculation check valves would leak, and therefore, at least one or more of the
HHSI and LHSI hot leg isolation valves would not become pressure locked and would open to
initiate flow into the hot leg of the RCS.

Technical Specification Surveillance Requirement 4.4.6.2.2 requires that the HHSI and LHSI
hot leg recirculation check valves, XSI0009A/B/C, XSI0010A/B/C, and XSI0020A/B/C, be leak-
checked periodically to verify that leakage is within the allowed limit. The NRC staff finds that it
is inappropriate for the licensee to assume that the HHSI and LHSI hot leg recirculation check
valves are completely leak tight when the technical specification acceptance criterion specifies
that a limited amount of leakage is acceptable. Therefore, the staff determined that since these
valves perform a safety function and are susceptible to pressure locking, in the strictest sense,
they should not have been removed from the scope of the GL 95-07 program at STP.

In its letter dated March 14, 2000, the licensee stated that the HHSI and LHSI hot leg isolation
valves are not risk significant in terms of core damage frequency (CDF) or large early release
following an accident. One of the valves must open by 5.5 hours after a loss-of-coolant
accident (LOCA) to allow flow into an RCS hot leg in order to mitigate stratification effects and
promote thermal mixing. A risk evaluation of the potential for the HHSI and LHSI hot leg
isolation valves to fail to open due to pressure locking following a medium size break LOCA,
performed by the NRC staff, also concluded that the risk impact is very low.

The NRC evaluation examined the change in the baseline CDF contribution due to the
probability that the valves fail to open as a result of a common-cause failure. Because the
increase in common-cause failure probability due to a postulated pressure-locking mechanism
was not available, the NRC staff performed several sensitivity cases to evaluate the potential
CDF impact. The sequence of events in the evaluation assumed (1) a medium size break
LOCA initiating event in a cold leg; (2) success of low pressure injection, the accumulators and
low pressure cold leg recirculation; and (3) the failure of hot leg recirculation. Other factors
considered in the evaluation included the probability that leakage over a 5.5-hour period would
reduce the potential for the valves to pressure lock and the high degree of redundancy in the
system design. Valve seat leakage tests performed by the Commonwealth Edison Company
(ComEd), Carolina Power and Light Company (CP&L), and Idaho National Engineering and
Environmental Laboratory demonstrated that valve leakage is likely when pressure-locking
conditions exist; however, the leakage rates obtained during the tests were not consistent.

In its submittal dated February 13, 1996, the licensee stated that the HHSI and LHSI hot leg
isolation valves were Westinghouse EMD flexible wedge gate valves. The valve seat leakage
tests performed by ComEd and CP&L included several Westinghouse EMD flexible wedge gate
valves with leakage rates that support an assumption that at least one valve would leak
sufficiently to relieve bonnet pressure within 5.5 hours. The NRC staff finds that the HHSI and
LHSI hot leg isolation valves at STP should be included within the scope of GL 95-07; however,
the evaluation performed by the NRC staff demonstrates that based on the system design
redundancy and risk significance it is acceptable to credit bonnet leakage over a 5.5-hour
period to vent the bonnet of one or more of these valves at STP. While there is no requirement
to include these valves within the scope of the GL 95-07 program, the licensee should consider
returning these valves to the GL 95-07 program to maintain within the scope of the program all
safety-related power-operated valves that are susceptible to pressure locking or thermal binding
at STP, Units 1 and 2.
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In its letter dated March 14, 2000, the licensee stated that the RHR pump suction isolation
valves are not included in its GL 95-07 program because the safe shutdown condition for STP,
Units 1 and 2, in the event of a forced outage is hot standby and that these valves are not
required for hot standby. Based on its review, the NRC staff determined that these power-
operated valves perform a safety function and are susceptible to pressure locking, and
therefore, in the strictest sense, should not have been removed from the scope of GL 95-07.

Appendix 5.4.A of the South Texas Project Updated Final Safety Analysis Report (UFSAR)
states that, while the safe shutdown design basis for STP, Units 1 and 2, is hot standby, the
cold shutdown capability of the plants has been evaluated in order to demonstrate that the
plants can achieve cold shutdown conditions following a safe shutdown earthquake. Under
such conditions, the plants are capable of achieving RHR system initiation conditions
(approximately 350 °F and 350 psig) within 36 hours. In cases where 12 or more hours elapse
between pressurizing the valve bonnet and opening the valve, the NRC staff credits leakage
with venting the valve bonnet provided that the temperature of the valve does not increase over
the 12-hour period. The NRC staff has determined that it is acceptable to credit bonnet leakage
over a 36-hour period to vent the bonnets of the RHR pump suction isolation valves at STP,
Units 1 and 2. While there is no requirement to include these valves within the scope of the
GL 95-07 program, the licensee should consider returning these valves to the GL 95-07
program to maintain within the scope of the program all safety-related power-operated valves
that are susceptible to pressure locking or thermal binding at STP, Units 1 and 2.

Normally open, safety-related power-operated gate valves that are closed for test or
surveillance but must return to the open position were evaluated within the scope of GL 95-07
except in the instances when the system/train is declared inoperable in accordance with
technical specifications.

3.2 Corrective Actions

GL 95-07 requested that licensees, within 180 days, perform further analyses as appropriate,
and take appropriate corrective actions (or justify longer schedules), to ensure that the
susceptible valves identified are capable of performing their intended safety function under all
modes of plant operation, including test configuration. The licensee's submittals discussed
proposed corrective actions to address potential pressure-locking and thermal-binding
problems. The staff's evaluation of the licensee's actions is discussed in the following
paragraphs:

a. The licensee stated that the following valves have been modified to eliminate the
potential for pressure locking:

1R141XRC0001A/B Pressurizer Power-Operated Relief Valve (PORV) Block
1R142XRC0001A/B Pressurizer PORV Block
2R171XCV0003 Normal Charging Isolation
2R172XCV0003 Normal Charging Isolation
2R171XCV0006 Alternate Charging Isolation
2R172XCV0006 Alternate Charging Isolation
2N121XSI0016A/B/C Emergency Sump 1A/1B/1C Outlet
2N122XSI0016A/B/C Emergency Sump 2A/2B/2C Outlet
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The staff finds that physical modification to valves susceptible to pressure locking is an
appropriate corrective action to ensure capability of the valves and is thus acceptable.

b. The licensee stated that it used a thrust-prediction methodology developed by ComEd to
demonstrate that the following valves could open under pressure-locking conditions:

2NI101XCS0001A/B/C Containment Spray Discharge
2NI102XCS0001A/B/C Containment Spray Discharge
2R171XCV0112B Volume Control Tank (VCT) Outlet
2R171XCV0112C Refueling Water Storage Tank (RWST) to Charging Pump
2R172XCV0112B VCT Outlet
2R172XCV0112C RWST to Charging Pump Suction
2R171XCV0113A VCT Outlet
2R171XCV0113B RWST to Charging Pump Suction
2R172XCV0113A VCT Outlet
2R172XCV0113B RWST to Charging Pump Suction

On April 9, 1997, the staff held a public meeting to discuss the technical adequacy of
the ComEd pressure-locking thrust prediction methodology and its generic use by
licensees in their submittals responding to GL 95-07. The minutes of the public meeting
were issued on April 25, 1997. At the public meeting, ComEd recommended that, when
using its methodology, minimum margins should be applied between calculated
pressure-locking thrust and actuator capability. These margins along with diagnostic
equipment accuracy and methodology limitations are defined in a letter from ComEd to
the NRC dated May 29, 1998. The NRC considers the use of the ComEd pressure-
locking methodology acceptable provided these margins, diagnostic equipment
accuracy requirements and methodology limitations are incorporated into the pressure-
locking calculations. The staff considers that calculations that are used to demonstrate
that valves can overcome pressure locking are required to meet the requirements of
10 CFR Part 50, Appendix B, Quality Assurance Criteria for Nuclear Power Plants, and
therefore, controls are required to be in place to ensure that any industry pressure-
locking thrust prediction methodology requirements and revisions are properly
implemented. Under this condition, the staff finds that the ComEd methodology
provides a technically sound basis for assuring that valves susceptible to pressure
locking are capable of performing their intended safety-related function.

c. The licensee stated that all flexible and solid wedge gate valves in the scope of
GL 95-07 were evaluated for thermal binding. When evaluating whether valves were
susceptible to thermal binding, the licensee assumed that thermal binding would not
occur below specific temperature thresholds. The licensee stated that operating
conditions for the LHSI cold leg isolation valves, 2N161XRH0031A/B/C and
2N162XRH0031A/B/C, exceeded these temperature thresholds and that the valves
were susceptible to thermal binding. As corrective action, procedural revisions were
implemented to require that the valves be shut prior to exceeding 225 °F in order to
minimize the cooldown of the valves. The RHR pump hot leg suction valves,
1R161XRH0060A/B/C, 1R162XRH0060A/B/C, 1R161XRH0061A/B/C and
1R162XRH0061A/B/C, exceeded these temperature limitations; however, operational
history demonstrated that the valves are not susceptible to thermal binding. The
operating conditions for the pressurizer PORV block valves, 1R141XRC0001A/B and
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1R142XRC0001A/B, exceeded these temperature limitations. The actuators for these
valves are equipped with spring compensators which reduces the potential for the
valves to thermally bind. Operational history was also used to demonstrate that these
valves are not susceptible to thermal binding.

The screening criteria used by the licensee appear to provide a reasonable approach to
identify those valves that might be susceptible to thermal binding. Until more definitive
industry criteria are developed, the staff finds that the licensee's actions to address
thermal binding of gate valves are acceptable.

4.0 CONCLUSION

In its March 14, 2000, submittal, the licensee stated that it had removed certain valves from the
scope of the GL 95-07 program at STP, Units 1 and 2. The NRC staff review of the licensee’s
analysis focused on whether these valves had to perform safety functions in response to
design-basis accidents and transients. A valve is considered to have a safety function if it may
be called upon to actuate in order to mitigate a design-basis accident, perform a safe shutdown,
or maintain safe shutdown.

For the valves that the licensee removed from the scope of the GL 95-07 program, the NRC
determined that these valves are susceptible to pressure locking and perform a safety function
and therefore, in the strictest sense, should not have been removed from the scope of the
GL 95-07 program. The NRC staff’s analysis concluded that the specified valves are
susceptible to pressure locking; however, in the specific application these valves are being used
at STP, Units 1 and 2, the staff concluded that it is acceptable to credit bonnet leakage to
demonstrate that these valves are capable of accomplishing their safety functions. While the
concerns with the ability of these valves to fulfill their safety functions under current design and
licensing basis conditions have been demonstrated, the potential exists for change in the
design or licensing bases that results in these valves being unable to fufill their safety function
due to pressure locking. Therefore, the licensee should consider returning these valves to the
GL 95-07 program to maintain within the scope of the program all safety-related power-
operated valves that are susceptible to pressure locking or thermal binding at STP, Units 1
and 2.

On the basis of this evaluation, the NRC staff finds that the operational configurations of
safety-related power-operated gate valves as described in this safety evaluation have identified
the valves at STP, Units 1 and 2, that are susceptible to pressure locking or thermal binding.
Further, the staff finds the criteria for determining the scope of power-operated valves for
GL 95-07 are consistent with the staff's acceptance of the scope of motor-operated valves
associated with GL 89-10, "Safety-Related Motor-Operated Valve Testing and Surveillance." In
addition, the NRC staff finds that appropriate corrective actions have been taken to ensure that
these valves are capable of performing their intended safety functions. Therefore, the staff
concludes that the requested actions discussed in GL 95-07 have been adequately addressed
at STP, Units 1 and 2.

Principal Contributor: S. Tingen, NRR

Date: May 5, 2000
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Mr. Cornelius F. O’Keefe
Senior Resident Inspector
U.S. Nuclear Regulatory Commission
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A. Ramirez/C. M. Canady
City of Austin
Electric Utility Department
721 Barton Springs Road
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Mr. M. T. Hardt
Mr. W. C. Gunst
City Public Service Board
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Mr. G. E. Vaughn/C. A. Johnson
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INPO
Records Center
700 Galleria Parkway
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Regional Administrator, Region IV
U.S. Nuclear Regulatory Commission
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A. H. Gutterman, Esq.
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Mr. J. J. Sheppard, Vice President
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STP Nuclear Operating Company
P. O. Box 289
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